Hypertension appears to have been uncommon in traditional Melanesian societies, including those of Papua New Guinea.1" However, much of the evidence has been based on clinical records and on early field studies which predated internationally standardised survey methods. 4 These former studies in Papua New Guinea suggested that the low prevalence of hypertension was associated with an absence of the age-related rise in blood pressure noted in western populations. ' 2 The theory that a positive association between blood pressure and age may develop in such populations once they have been exposed to the process of modernisation of life-style was supported by a study of the urbanised, coastal Papuan residents of Hanuabada Village in Port Moresby. ' Coastal and highland populations in Papua New Guinea are, however, known to differ with respect to ancestral genetic admixture.5 The consequence of recent modernising influences on blood pressure in highland populations has not previously been examined.
Because of the remoteness of their location, the large populations living in the highland valleys of Papua New Guinea were not exposed to western influence until the 1930s.
In the past 30 years, development and commerce have spread rapidly in the highland valleys, coffee and tea production providing an important economic incentive. Access to the Eastern Highlands Province, the centre of coffee production and the most developed of the five highland provinces, is now possible by daily jet aircraft, as well as by road from the coastal towns of Lae and Madang. The commercial and administrative centre of the Eastern Highlands Province is the town of Goroka, which lies at an altitude of 1560 m in the Asaro Valley.
In the present report, a study of blood pressure in the residents of two villages in the Asaro Valley is described. The survey was an initial exercise in a wider investigation of non-communicable disease in Papua New Guinea.
Subjects and methods
The study sample consisted of the total adult (20 years and over) population of the two villages in the Nutritional studies had already demonstrated a more traditional diet at Gamusi-though some non-traditional elements in the diet had been observed in both villages. Both villages are now involved in the cash economy, and in coffee production. Commercial enterprise is more evident in Gimisave, where it has led to limited affluence. Coffee growing has contributed to the Gimisave economy for a number of years.
As survey work was conducted during the coffee-picking season, some of the younger adults were away from the area at the time of the study. Any bias produced by the absence of these subjects would lead to an overestimate of the prevalence of a chronic disease which becomes more frequent with advancing age.
The age of each subject was estimated indirectly, taking into account the ages of children and/or grandchildren and questions relating to key historical events of local significance and known date. As such age estimates were necessarily crude, age-specific data have been analysed using three broad age groups: 20-29, 30-44, and 45 years and over. The points of division correspond approximately to terciles of the age distribution of the total survey population.
Blood pressure was measured on the right arm after the subject had been seated for ten minutes or more. A Hawksley random-zero sphygmomanometer was used,6 the mean of two successive blood pressure readings being recorded. Mean sum of skinfolds was higher in women than in men, and in Gimisave than in Gamusi, the latter finding suggesting that the higher mean blood pressures noted in Gamusi subjects were not directly related to adiposity. Subjectively, most subjects were noted to be lean and muscular, and values for BMI may to some extent reflect the latter characteristic. However, studies in other Melanesian populations have shown that BMI retains its utility as a measure of adiposity for within population comparisons in such communities.8
Confounding of BMI as a measure of adiposity by muscularity would tend toward overestimation. Despite this, the estimates given in table 2 show the residents of both villages to be lean by international standards and the population distribution of these indices to be narrow in range. Median values of BMI and sum of skinfolds were also examined, and the findings were comparable.
Coefficients of linear correlation between blood pressure and age and the indices of adiposity are shown in table 3. Though all were low, there was evidence of weak correlation between BMI and both systolic and diastolic pressure in Gimisave, and between BMI and diastolic pressure in Gamusi. In (table 4) . Village of residence and sex were independently associated with both systolic and diastolic pressure (p',.0 001). There was a weak, but independent association between BMI and diastolic pressure (p=002). Once again there was no evidence for an age effect on either systolic or diastolic blood pressure. 
Discussion
The results of this study reinforce earlier reports of low mean blood pressure and a virtual absence of hypertension in Papua New Guinea highlanders. There was little evidence of an association between either age or adiposity and blood pressure, although it should be remembered that these populations undertake a high level of habitual activity, in a high altitude setting, and obesity is uncommon. If a critical level of adiposity is required before blood pressure is influenced by adiposity, the apparent lack of association between these two variables may have been due to very few subjects attaining such a level. Furthermore, the narrow range of the distribution of the indices of adiposity would have constrained their potential power in the analyses performed in this study. Alternatively, it may be that the strong negative association noted between age and adiposity may have prevented a more complex interaction operating between these Hilary King, Andrew Collins, Lorraine F King, et al. two variables to produce the rise with age noted in western populations.
The emergence of hypertension after sociocultural modernisation in societies in which the disease is apparently rare in the traditional setting has been described with consistency in many ethnic groups living in geographically and environmentally diverse locations.10-17 A former study of blood pressure in several Melanesian societies3 also showed lower pressures in the more traditional groups. The finding, in the present study, of higher estimates of blood pressure in the more traditional of the two villages examined was therefore most unexpected. The difference between villages applied to both sexes, did not appear to be due to confounding by obesity, and was very unlikely to have been due to chance. However, since considerable genetic heterogeneity can be expected among small population isolates in the highlands of Papua New Guinea, it will be important to examine other groups before ascribing the observed difference in blood pressure levels between these two villages to social and environmental factors.
Although 
